In order to understand the distribution of Emericella nidulans (E. nidulans
Emericella nidulans (E. nidulans), the teleomorph of Aspergillus nidulans, is a saprophytic fungus which is commonly found in dry environments. This fungus is isolated from clinical specimens of mammals and birds as an opportunistic pathogen and is commonly isolated from soil as well as storage grain or feed for domestic animals [11] . E. nidulans is also the main causative agent of fatal guttural pouch mycosis in horses [1, 6, 9, 13, 15] . Horses infected with E. nidulans sometimes die as a result of severe epistaxis due to fungal infection which causes erosion of the walls of the branches of the common carotid artery that courses along the surface of the guttural pouch. Occurrence of this infectious, but non-contagious, disease shows no correlation with age, sex, breed, or geographic location of the horses, but tends to be more frequent among stabled horses during the warmer months of the year [5] . These facts seem to suggest that E. nidulans may subsist in the environment of horse stables and opportunisitically infect the guttural pouch of horses in the stable. The objective of this study was to determine the environmental distribution of E. nidulans in Thoroughbred stables.
Two hundred and twenty-five samples were collected between June and October in 1995 from the Miho training center, a racehorse training center belonging to the Japan Racing Association located in central Japan. Samples of rice straw, wheat straw, sawdust and cut paper were collected before and while in use as horse bedding from several stables. Also, hay and concentrate used for horse feed, as well as dust were collected from the stables. Additional samples from harnesses and horse skin were taken using sterile adhesive tape (Tegaderm, 3M, Canada), while samples of sand, soil and wood chips were collected from several sites around the training track.
Similarly, 49 samples including hay, rice straw and wheat straw for horse bedding as well as hay and concentrate for feed were taken from stables at Thoroughbred-breeding farms in the Hidaka district of Hokkaido; the main Japanese racehorse-breeding area located in northern Japan. Samples were collected from several farms where guttural pouch mycosis had been observed from January to May.
Fungal isolation was done using potato dextrose agar (Nissui, Co., Ltd., Japan) supplemented with 50 µg/ml of chloramphenicol. About 0.2 g of each sample was placed on the agar medium and cultured for 2 weeks at 25°C. Samples which were collected by adhesive tape were cultured by placing the adhesive side of the tape on the agar medium and incubating for 2 days. The tape was then removed and the plates were incubated for an additional 7 days. Identification of E. nidulans was performed as described previously [15] .
E. nidulans was isolated from 17 of 225 samples collected from the Miho training center. Rice straw for bedding showed the highest frequency of contamination with E. nidulans (10/54: 18.5%), with the rate of contamination among samples taken before use (9/42: 21.4%) being higher than that among samples taken while in use (1/12: 8.3%) ( Table 1 ). E. nidulans was also isolated from other samples including wheat straw before use as bedding (1/4: 25%), hay for feed (1/25: 4%), dust in the stable (2/25: 8%), harnesses (2/25: 8%) and horse skin (1/25: 4%) but could not be isolated from sawdust, paper bedding, concentrate or any samples taken from training tracks (sand, soil or wood chips).
In the case of Thoroughbred-breeding farms in the Hidaka district, E. nidulans was isolated at a high rate (18/49: 36.7%) compared with the Miho racehorse training center (Table 2) . Hay for feed showed the highest isolation rate (14/29: 48.3%), with E. nidulans also being isolated from hay (1/10: 10%), rice straw (1/ 4: 25%) and wheat straw (2/5: 40%) for horse bedding.
In most cases of guttural pouch mycosis, the disease becomes apparent when the horse suddenly displays severe epistaxis [10, 12] , at which time lifesaving a) A racehorse training center of the Japan Racing Association. b) Materials were used as horse bedding; samples were examined before and during use as bedding. treatment by surgical operation is required [2, 3, 8] . Chemotherapy using anti-fungal agents to control E. nidulans has been reported. However the efficacy of this method has not yet been established [4, 7, 14] . E. nidulans may subsist in the horse environment providing an opportunity for its conidia to invade the guttural pouch upon inhalation by horses. Investigation into the environmental distribution of E. nidulans is, therefore, very important for the prevention of guttural pouch mycosis. Results of this study suggested that the main habitats of E. nidulans in horse stables are hay and straw for bedding and/or feed and that the fungus frequently contaminates these materials prior to use. It appears that the fungus may colonize hay and straw during harvest and subsequently grow during drying and storage of these materials. Although contamination by E. nidulans is not easily detected without fungal examination, the use of high quality straw is important for the prevention of guttural pouch mycosis in horses. Furthermore, the use of materials other than straw for bedding and moistened hay for feed may be efficient for prevention of E. nidulans infection, especially among horses with bacterial infections of the guttural pouch which is a prodrome of fungal infection [1] .
Isolation rates of E. nidulans from rice and wheat straw before use was high in comparison with that from the same materials while in use. This tendency suggests that E. nidulans may grow well in baled straw before use, but not while being used. Kosuge et al. described that E. nidulans isolated from the lesions in the guttural pouch and the horse environment both grew well and formed proliferative conidia at 38°C and pH 4.0 [11] . Further studies are necessary, but the problem of equine guttural pouch mycosis may be overcome upon elucidation of the optimal growth conditions of E. nidulans colonizing dry straw as well as development of a method of growth inhibition.
